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©  Imidazolines  and  related  compounds  and  preparation  thereof. 
  2-(2-Naphthalenyl)alkyl-4,5-dihydro-1H-imidazoles  and 
-tetrahydropyrimidines,  the  corresponding  3,4-dihydro- 
naphthalenyl  and  1,2,3,4-tetrahydronaphthalenyl  compounds; 
and  the  corresponding  indene  and  indane  derivatives, 
having  the  Formulas  1,  II or  III  herein,  useful  as  antidepress- 
ant  or  diuretic  agents,  are  prepared  by  reacting  the  appropri- 
ate  2-(cyanoalkyl)naphthalene  or  -indane  derivative  (or  the 
corresponding  ester  or  imino-ether)  with  an  alkylenediamine 
to  prepare  a  compound  where  Z  is  an  alkylene  bridge  or 
reacting  the  cyanoalkyl  compound  with  an  aminoacetaidehy- 
de  acetal  to  prepare  a  compound  where  Z  is  -CH=CH-. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   n a p h t h a l e n e   a n d  

h y d r o n a p h t h a l e n e   s u b s t i t u t e d   i m i d a z o l i n e s   and  r e l a t e d  

c o m p o u n d s ,   u s e f u l   as   a n t i d e p r e s s a n t   or   d i u r e t i c   a g e n t s ,   a n d  

m e t h o d s   f o r   t h e   p r e p a r a t i o n   t h e r e o f .  

N a p h a z o l i n e   [ 2 - ( 1 - n a p h t h y l m e t h y l ) i m i d a z o l i n e ] ,  

U .S .   P a t e n t   2 , 1 6 1 , 9 3 8 ,   and  t e t r a h y d r o z o l i n e   [ 2 - ( 1 , 2 , 3 , 4 -  

t e t r a h y d r o - l - n a p h t h y l ) - 2 - i m i d a z o l i n e ] ,   U .S .   P a t e n t   2 , 7 3 1 , 4 7 1  

a r e   w e l l - k n o w n   s y m p a t h o m i m e t i c   a g e n t s   u s e d   as  n a s a l  

d e c o n g e s t a n t s .   They   do  n o t   p o s s e s s   a 2 - a d r e n e r g i c   a n t a g o n i s t  

a c t i v i t y   c h a r a c t e r i s t i c   of  a n t i d e p r e s s a n t   a g e n t s .  

B r i t i s h   P a t e n t   7 5 7 , 6 5 0   d i s c l o s e s   2 - ( 1 - i n d a n y l )  

i m i d a z o l i n e   as  h a v i n g   p r e s s o r   a c t i v i t y .   The  same  c o m p o u n d  

i s   a l s o   d i s c l o s e d   in  U . S .   P a t e n t   2 , 7 3 1 , 4 7 1 ,   l o c .   c i t .  

J . A .   I z q u i e r d o   and  M.  G i u n t t i ,   R e v i s t a   F a r m a c e u t i c a  

97,  1 9 6 - 1 9 7   ( 1 9 5 5 ) ,   d e s c r i b e   t h e   p r e p a r a t i o n   of  2 - ( 2 - n a p h t h y l -  

m e t h y l ) i m i d a z o l i n e :  

and  i t s   e f f e c t   on  b l o o d   p r e s s u r e   in  d o g s   and  t o a d s .  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   c o m p o u n d s   o f  

t h e   f o r m u l a s :  



a n d  

w h e r e i n :  

R  i s  H   or   CH3 ;  

R'  i s   h y d r o g e n ,   l o w e r - a l k y l ,   l o w e r - a l k o x y   or  h a l o ;  

R"  i s   h y d r o g e n   or  l o w e r - a l k y l ;  

n  =  0  or  1 ;  

Y  i s   an  a l k y l e n e   b r i d g e   of  1 -2   c a r b o n s ;   a n d  

Z  i s   -C=C-   o r   an  a l k y l e n e   b r i d g e   of   2-3  c a r b o n   a t o m s  

o p t i o n a l l y   s u b s t i t u t e d   by  one  or   two  a l k y l   g r o u p s   o f  

1-2  c a r b o n   a t o m s ;  

and  p h a r m a c e u t i c a l l y   a c c e p t a b l e   a c i d - a d d i t i o n   s a l t s   t h e r e o f .  

A  p r e f e r r e d   c l a s s   of  c o m p o u n d s   a r e   t h o s e   w h e r e i n   R 

i s   CH3,  R'  and  R"  a r e   h y d r o g e n ,   Y  and   Y'  a r e   CH2,  and  Z  i s  



- C H 2 C H 2 - ·  

A  p h a r m a c e u t i c a l   c o m p o s i t i o n   c o m p r i s e s   a  c o m p o u n d  

of  F o r m u l a   I,   II   or  I I I   t o g e t h e r   w i t h   one  or  m o r e  

p h a r m a c e u t i c a l l y   a c c e p t a b l e   e x c i p i e n t s .  

One  can  t r e a t   d e p r e s s e d   s t a t e s   in  warm  b l o o d e d  

a n i m a l s   by  a d m i n i s t e r i n g   an  a n t i d e p r e s s a n t l y   e f f e c t i v e  

a m o u n t   of  a  c o m p o u n d   of   F o r m u l a s   I,   I I   or  I I I   t o g e t h e r  

w i t h   one  or  more   p h a r m a c e u t i c a l l y   a c c e p t a b l e   e x c i p i e n t s .  

One  can   p r e p a r e   a  c o m p o u n d   of  F o r m u l a s   I,  I I   o r  

I I I   w h e r e i n   Z  i s   a  l o w e r - a l k y l e n e   b r i d g e   as  d e f i n e d   a b o v e  

by  r e a c t i n g   a  c o m p o u n d   of   one  of  t h e   f o r m u l a s  

w h e r e   X  is   -C=N,  - C ( = N H ) - O - a l k y l   or  - C O O - a l k y l ,   w i t h   a  

compound   of  t h e   f o r m u l a   H 2 N - Z - N H R " .  



In  t h e   d e f i n i t i o n   of  t h e   v a r i a b l e s   in  F o r m u l a s  

I ,   I I   and   I I I   a b o v e ,   t h e   t e r m   " l o w e r - a l k y l "   or   " l o w e r -  

a l k o x y " ,   u s e d   in   d e f i n i n g   R1  or   R",  s t a n d s   f o r   a l k y l   o r  

a l k o x y   c o n t a i n i n g   one  t o   t h r e e   c a r b o n   a t o m s ,   t h u s   i n c l u d i n g  

m e t h y l ,   e t h y l ,   p r o p y l   and   i s o p r o p y l .  

In  t h e   d e f i n i t i o n   of  t h e   v a r i a b l e s   in  F o r m u l a s  

I ,   I I   and   I I I   w h e r e   X  i s   - C ( = N H ) - o - a l k y l   or   - C O O - a l k y l ,  

t h e   a l k y l   g r o u p   p r e f e r a b l y   h a s   f r o m   one  t o   f i v e   c a r b o n  

a t o m s .  

The  a b o v e   r e a c t i o n   of  an  i n t e r m e d i a t e   of  t h e  

F o r m u l a   IV,  V  or  VI  w i t h   a  d i a m i n e   H2N-Z-NHR"  t a k e s   p l a c e  

a t   a  t e m p e r a t u r e   b e t w e e n   a b o u t   50  and  1 5 0 ° C .   in  t h e  

p r e s e n c e   of   a  p r o m o t e r   or   a c t i v a t i n g   s u b s t a n c e .   T h e  

l a t t e r   s u b s t a n c e   i s   an  i n o r g a n i c   or   o r g a n i c   a c i d ,   i n c l u d i n g  

L e w i s - t y p e   a c i d s ,   or  a  c o m p o u n d   w h i c h   g e n e r a t e s   an  a c i d  

d u r i n g   t h e   r e a c t i o n .   E x a m p l e s   of   s u c h   p r o m o t e r s   a r e  

h y d r o g e n   c h l o r i d e ,   p - t o l u e n e s u l f o n i c   a c i d ,   c a r b o n   d i s u l f i d e  

and   t r i m e t h y l a l u m i n u m .   In  t h e   c a s e   w h e r e   t h e   i n t e r m e d i a t e  

i s   an  i m i n o   e t h e r   (X  =  - C ( = N H ) - O - a l k y l ) ,   i f   t h e   h y d r o c h l o r i d e  

s a l t   of   t h e   l a t t e r   i s   u s e d ,   t h e   a c i d   of  a d d i t i o n   s e r v e s  

as  t h e   p r o m o t e r   f o r   t h e   r e a c t i o n   w i t h   t h e   d i a m i n e .  

The  c o m p o u n d s   of   F o r m u l a   I I   can   a l t e r n a t i v e l y  

be  p r e p a r e d   by  c a t a l y t i c   h y d r o g e n a t i o n   of  t h e   c o m p o u n d s  

of   F o r m u l a   I .  



The  c o m p o u n d s   of  t h e   i n v e n t i o n   w h e r e   Z  i s  

-CH=CH-  and  R "  =   H  or  l o w e r - a l k y l   a r e   p r e p a r e d   by  h e a t i n g  

a  c o m p o u n d   of  F o r m u l a   IV,  V  or  VI  w h e r e   X  is   -C≡N  w i t h  

a m i n o a c e t a l d e h y d e ,   or  a  l o w e r - a l k y l a m i n o   a c e t a l d e h y d e ,  

d i ( l o w e r - a l k y l )   a c e t a l   [ H R " N C H 2 C H ( 0 - l o w e r - a l k y l ) 2 ] ,  

p r e f e r a b l y   t h e   d i e t h y l   a c e t a l ,   in  a c e t i c   a c i d .  

The  i n t e r m e d i a t e s   of  F o r m u l a   IV  w h e r e   X  =  -C≡N  o r  

- C O O - a l k y l   a r e   p r e p a r e d   by  a  W i t t i g - t y p e   r e a c t i o n   s t a r t i n g  

w i t h   t h e   a p p r o p r i a t e   t e t r a l o n e   or  i n d a n o n e   d e r i v a t i v e :  



The  i n t e r m e d i a t e s   of   F o r m u l a   V  w h e r e   X  =  -C≡N  o r  

- C O O - a l k y l   a r e   p r e p a r e d   s t a r t i n g   f rom  an  u n s a t u r a t e d   ac id   o f  

t h e   f o r m u l a :  

The  l a t t e r   u p o n   r e d u c t i o n   w i t h   l i t h i u m   a l u m i n u m   h y d r i d e   f o r m s  

a  h y d r o x y m e t h y l   c o m p o u n d   of  t h e   f o r m u l a  

The  h y d r o x y m e t h y l   g r o u p   of   IX  i s   t h e n   c o n v e r t e d   b y  c o n v e n t i o n a l  

r e a c t i o n s   to   h a l o m e t h y l   and  c y a n o m e t h y l   (V,  X  =  CN).  T h e  

l a t t e r ,   i f   d e s i r e d ,   c an   be  c o n v e r t e d   by  a c i d   h y d r o l y s i s   i n  

t h e   p r e s e n c e   o f   a  l o w e r - a l k a n o l   to   g i v e   t h e   c o r r e s p o n d i n g  

e s t e r   (V,  X  =  - C O O - a l k y l ) .  



The  i n t e r m e d i a t e   c o m p o u n d s   of   F o r m u l a   V I I I   above  c a n  

be  p r e p a r e d   by  c y c l i z a t i o n   of   t h e   a p p r o p r i a t e   a r y l a l k y l  

s u b s t i t u t e d   o x o - e s t e r s :  

The  i n t e r m e d i a t e s   of   F o r m u l a   VI  w h e r e   X  =  -C=N  o r  

- C O O - a l k y l   can  be  p r e p a r e d   by  d e h y d r o g e n a t i o n   o f   t h e   c o r r e -  

s p o n d i n g   c o m p o u n d s   of  F o r m u l a   IV,  f o r   e x a m p l e ,   by  h e a t i n g   t h e  

l a t t e r   w i t h   2 , 3 - d i c h l o r o - 5 , 6 - d i c y a n o - 1 , 4 - b e n z o q u i n o n e   ( D D Q ) .  

The  c o m p o u n d s   of   F o r m u l a   VI  w h e r e   X  =  -C≡N  o r  

- C O O - a l k y l   and  Y  =  CH2  can  a l t e r n a t i v e l y   be  p r e p a r e d   f r o m  

a c i d s   of   t h e   f o r m u l a :  

or  a  l o w e r - a l k y l   e s t e r   t h e r e o f .   As  d e s c r i b e d   a b o v e   f o r   t h e  

a c i d   o f   F o r m u l a   V I I I ,   t h e   c a r b o x y l   g r o u p   can   be  r e d u c e d   to  a  

h y d r o x y m e t h y l   g r o u p   and  t h e   l a t t e r   c o n v e r t e d   to   t h e   n i t r i l e  

(VI ;   Y  =  CH2,  X =  CN)  or   e s t e r   (VI ;   Y =  CH2,  X =  C O O - a l k y l ) .  



C o m p o u n d s   o f   F o r m u l a   IV  and   VI  w h e r e   Y  =  CH2CH2 

can   be  p r o d u c e d   f r o m   t h e   h o m o l o g o u s   a c i d s   c o r r e s p o n d i n g   t o  

V I I I   and   X  w h e r e   t h e   s i d e   c h a i n   i s   -CH2COOH.  The  h o m o l o g o u s  

a c i d s   c a n   be  o b t a i n e d   f r o m   V I I I   or   X  by  t h e   A r n d t - E i s t e r t  

h o m o l o g a t i o n   r e a c t i o n .  

The  i n t e r m e d i a t e s   o f   F o r m u l a s   IV,  V  and  V I  w h e r e  X  =  

- C ( = N H ) - O - a l k y l   a r e   p r e p a r e d   f r o m   t h e   c o r r e s p o n d i n g   c o m p o u n d s  

w h e r e   X  =  -CΞN  by  t r e a t i n g   t h e   l a t t e r   w i t h   h y d r o g e n   c h l o r i d e  

in  l o w e r - a l k a n o l   s o l u t i o n .   The  h y d r o c h l o r i d e   s a l t   of  t h e  

i m i n o   e t h e r   i s   f o r m e d .  

The  i n v e n t i o n   a l s o   c o n t e m p l a t e s   p h a r m a c e u t i c a l l y  

a c c e p t a b l e   a c i d - a d d i t i o n   s a l t s   o f   t h e   c o m p o u n d s   of   F o r m u l a s   I ,  

I I   and  I I I .   The  n a t u r e   o f   t h e   a c i d - a d d i t i o n   s a l t   i s   i m m a t e r i a l  

p r o v i d e d   i t   i s   d e r i v e d   f r o m   an  a c i d   t h e   a n i o n   of   w h i c h   i s  

e s s e n t i a l l y   i n n o c u o u s   to  a n i m a l   o r g a n i s m s .   E x a m p l e s   o f  

a p p r o p r i a t e   a c i d - a d d i t i o n   s a l t s   i n c l u d e   t h e   h y d r o c h l o r i d e ,  

h y d r o b r o m i d e ,   s u l f a t e ,   m e t h a n e s u l f o n a t e ,   m a l e a t e ,   c i t r a t e ,  

t a r t r a t e ,   p - t o l u e n e s u l f o n a t e ,   c y c l o h e x a n e s u l f a m a t e ,   and   t h e  

l i k e   s a l t s .  

The  f o l l o w i n g   e x a m p l e s   w i l l   f u r t h e r   i l l u s t r a t e   t h e  

i n v e n t i o n .  



E x a m p l e   1 

a)  3 , 4 - D i h y d r o - 1 - m e t h y l - 2 - n a p h t h a l e n e a c e t o n i t r i l e   [ I V ;  

R =  CH3,  R '  =   H,  n  =  1,  Y  =  CH2,  X  =  CN] .  

To  a  s t i r r e d   s u s p e n s i o n   o f   7 .2   g  ( 0 . 1 5   m o l e )   o f  

s o d i u m   h y d r i d e   (50%  in   o i l   d i s p e r s i o n )   in   200  m l o f   d i m e t h o x y -  

e t h a n e   was  a d d e d   d r o p w i s e   2 8 . 1   g  ( 0 . 1 5   m o l e )   of  d i e t h y l -  

c y a n o m e t h y l p h o s p h o n a t e   [  ( C 2 H 5 O ) 2 P ( O ) C H 2 C N ]  .   The   a d d i t i o n   was 

c o m p l e t e   in   t e n   m i n u t e s   w h i l e   t h e   r e a c t i o n   t e m p e r a t u r e   r o s e  

to  4 4 ° C .   The   r e a c t i o n   m i x t u r e   was  s t i r r e d   f o r   45  minutes   a n d  

t h e n   2 5 . 0   g  ( 0 . 1 4   m o l e )   of   l - m e t h y l - 2 - t e t r a l o n e   was  added  d r o p -  

w i s e   o v e r   a  30  m i n u t e   p e r i o d .   The   r e a c t i o n   m i x t u r e   was  t h e n  

w a r m e d   a t   40°C  f o r   two  h o u r s   and  p o u r e d   i n t o   i c e - w a t e r .   T h e  

p r o d u c t   was  e x t r a c t e d   w i t h   e t h e r ,   and   t h e   e t h e r   e x t r a c t s   w e r e  

d r i e d   o v e r   a n h y d r o u s   m a g n e s i u m   s u l f a t e   and  c o n c e n t r a t e d   t o  a  

y e l l o w   o i l   ( 3 1 . 3   g ) .   The  l a t t e r   was  c r y s t a l l i z e d   f r o m  

e t h e r - h e x a n e   to   g i v e   3 , 4 - d i h y d r o - l - m e t h y l - 2 - n a p h t h a l e n e -  

a c e t o n i t r i l e   as  a  l i g h t   y e l l o w   s o l i d ,   m.p .   4 8 - 4 9 ° C .  

b)  2 - [ ( 3 , 4 - D i h y d r o - 1 - m e t h y l - 2 - n a p h t h a l e n y l ) m e t h y l ] - 4 , 5 - d i h y d r o -  

1 H - i m i d a z o l e   [ I ;  R  =   CH3,  R'  and   R "  =   H ,  n  =   1 ,  Y  =   C H 2 ,  Z  =  

C H 2 C H 2 ] .  

To  a  m i x t u r e   o f   60  g  ( 0 . 3 3   m o l e )   of   3 , 4 - d i h y d r o - l -  

m e t h y l - 2 - n a p h t h a l e n e a c e t o n i t r i l e   and  30  ml  of   e t h y l e n e d i a m i n e  

was  a d d e d   3  ml  of   c a r b o n   d i s u l f i d e .   The   r e a c t i o n   m i x t u r e   w a s  

s t i r r e d   u n d e r   n i t r o g e n   and  h e a t e d   in   an  o i l   b a t h   a t   120°C  f o r  

21  h o u r s ,   and  t h e n   c o o l e d   to  room  t e m p e r a t u r e   and   c o n c e n t r a t e d  

in  v a c u o   to   r e m o v e   v o l a t i l e   s u b s t a n c e s .   The  s o l i d   m a t e r i a l  

was  c o l l e c t e d ,   d i s s o l v e d   in   600  ml  of   c h l o r o f o r m   and  d r i e d  



o v e r   a n h y d r o u s   m a g n e s i u m   s u l f a t e .   The   s o l v e n t   was  r e m o v e d ,  

and  t h e   r e s i d u e   was  t r i t u r a t e d   w i t h   e t h e r   and   d i s s o l v e d   i n  

e t h a n o l .   T h e   e t h a n o l   s o l u t i o n   was  a c i d i f i e d   w i t h   e t h a n o l i c  

h y d r o g e n   c h l o r i d e   and  e t h e r   was  a d d e d   u n t i l   t h e   s o l u t i o n   became 

c l o u d y .   T h e   s o l i d   p r o d u c t   w h i c h   c r y s t a l l i z e d   was  c o l l e c t e d  

and  d r i e d   in  v a c u o   to   g i v e   2 8 . 7   g  of   2 - [ ( 3 , 4 - d i h y d r o - l - m e t h y l -  

2 - n a p h t h a l e n y l  ) m e t h y l ] - 4 ,   5 - d i h y d r o - 1 H - i m i d a z o l e   in   t h e  f o r m  o f  

i t s   m o n o - h y d r o c h l o r i d e   s a l t ,   m . p .   2 2 3 - 2 2 4 ° C .   A  r e c r y s t a l l i z a t i o n  

f r o m   t h e   s ame   s o l v e n t   m i x t u r e   g a v e   a  s a m p l e   w i t h   m . p .  2 2 6 - 2 2 9 ° C .  

E x a m p l e   1A 

a)  E t h y l   3 , 4 - d i h y d r o - 1 - m e t h y l - 2 - n a p h t h a l e n e a c e t a t e   [IV;  R  = C H 3 ,  

R '  =   H ,  n   =  l ,   Y  =  CH2,  X =   COOC2H5]  .  

To  a  s t i r r e d   s u s p e n s i o n   o f   24  g  ( 0 . 5   m o l e )   o f   sodium 

h y d r i d e   (50%  in   o i l   d i s p e r s i o n )   in   750  ml  of   d i m e t h o x y e t h a n e ,  

c o o l e d   t o   0 °C ,   was  a d d e d   d r o p w i s e   o v e r   a  one   h o u r   p e r i o d   a  

s o l u t i o n   o f   1 1 2 . 1   g  ( 0 . 5   m o l e )   o f   t r i e t h y l   p h o s p h o n o a c e t a t e  

[ ( C 2 H 5 ) 2 O P ( O ) C H 2 C O 2 C 2 H 5 ]   in   140  ml  of   d i m e t h o x y e t h a n e .   T h e  

r e a c t i o n   m i x t u r e   was  m a i n t a i n e d   a t   a b o u t   15°C  d u r i n g   t h e  

a d d i t i o n   and  t h e n   s t i r r e d   a t   room  t e m p e r a t u r e   f o r   two  h o u r s .  

I t   was  t h e n   c o o l e d   to   5°C  and  t r e a t e d   d r o p w i s e   w i t h   a  s o l u t i o n  

of   6 8 . 7   g  ( 0 . 3 8 6   m o l e )   of   l - m e t h y l - 2 - t e t r a l o n e   in   70  ml  o f  

d i m e t h o x y e t h a n e   o v e r   a  p e r i o d   o f   one  h o u r .   The   r e a c t i o n  

m i x t u r e   was  s t i r r e d   o v e r n i g h t ,   t h e n   c o o l e d   in   an  i c e   b a t h   a n d  

a c i d i f i e d   w i t h   27  ml  of  g l a c i a l   a c e t i c   a c i d .   The   m i x t u r e   w a s  

p o u r e d   i n t o   i c e - w a t e r   and  t h e   l a y e r s   s e p a r a t e d .   The  a q u e o u s  

l a y e r   was  e x t r a c t e d   w i t h   c y c l o h e x a n e ,   and  t h e   c o m b i n e d  

o r g a n i c   l a y e r s   w a s h e d   w i t h   w a t e r   and   s a t u r a t e d   s o d i u m  c h l o r i d e  



s o l u t i o n .   The  o r g a n i c   s o l u t i o n   was  d r i e d   o v e r   a n h y d r o u s  

m a g n e s i u m   s u l f a t e   and  c o n c e n t r a t e d   to   g i v e   9 5 . 8   g  of  e t h y l  

3 , 4 - d i h y d r o - 1 - r n e t h y l - 2 - n a p h t h a l e n e a c e t a t e   as  a  y e l l o w   l i q u i d .  

b)  2 - [ ( 3  4 - D i h y d r o - 1 - m e t h y l - 2 - n a p h t h a l e n y l  ) m e t h y l ] - 4 , 5 - d i h y d r o -  

1 H - i m i d a z o l e   [ I ;   R  =   CH3,  R'  and  R "  =   H,  n  =  1,  Y =  C H 2 ,  Z   = 

CH2CH2]  .  

A  s o l u t i o n   (290   ml)  of  t r i m e t h y l a l u m i n u m ,   2M  i n  

t o l u e n e   ( 0 . 5 8   m o l e )   was  a d d e d   s l o w l y   to   500  ml  of  t o l u e n e .  

The  d i l u t e d   s o l u t i o n   was  c o o l e d   to   0°C  and  t r e a t e d   d r o p w i s e  

w i t h   39  ml  of  e t h y l e n e d i a m i n e   in   40  ml  of  t o l u e n e .   T h e  

r e s u l t i n g   m i x t u r e   was  s t i r r e d   a t   room  t e m p e r a t u r e   for  o n e  h o u r  

and  t h e n   g r a d u a l l y   h e a t e d .   When  t h e   t e m p e r a t u r e   o f  t h e  m i x t u r e  

r e a c h e d   a b o u t   70°C ,   8 3 . 0   g  ( 0 . 3 6   m o l e )   of   e t h y l 3 , 4 - d i h y d r o - l -  

m e t h y l - 2 - n a p h t h a l e n e a c e t a t e   was  a d d e d   d r o p w i s e   o v e r  a   45  m i n u t e  

p e r i o d   d u r i n g   w h i c h   t i m e   t h e   t e m p e r a t u r e   r o s e   to   1 0 0 ° C .  T h e  

r e a c t i o n   m i x t u r e   was  h e a t e d   a t   r e f l u x   ( 1 1 0 ° C )   f o r   t h r e e   h o u r s ,  

t h e n   c o o l e d   to   0°C  and  t r e a t e d   d r o p w i s e   w i t h   150  ml  of  w a t e r .  

M e t h a n o l   (500  ml)  and   500  ml  of  m e t h y l e n e   d i c h l o r i d e   w e r e  

a d d e d ,   and  t h e   m i x t u r e   was  s t i r r e d   f o r   one  h o u r   and  f i l t e r e d  

t h r o u g h   s o d i u m   s u l f a t e .   The  o r g a n i c   l a y e r   was  s e p a r a t e d   f r o m  

t h e   f i l t r a t e   and  c o n c e n t r a t e d   in  v a c u o .   The   r e s i d u e   w a s  

c o l l e c t e d ,   a i r   d r i e d   (60  g)  and  d i s s o l v e d   in  300  ml  o f  

2 - p r o p a n o l   and  t r e a t e d   w i t h   108  ml  of  2.4M  h y d r o g e n   c h l o r i d e  

in  2 - p r o p a n o l .   Upon  c o o l i n g   t h e   s o l u t i o n   in   an  i c e - m e t h a n o l  

b a t h ,   t h e r e   s e p a r a t e d   3 1 . 2   g  of  2 - [ ( 3 , 4 - d i h y d r o - l - m e t h y l - 2 -  

n a p h t h a l e n y l ) m e t h y l ] - 4 , 5 - d i h y d r o - l H - i m i d a z o l e   in   t h e   fo rm  o f  

i t s   m o n o - h y d r o c h l o r i d e   s a l t .   F u r t h e r   r e c r y s t a l l i z a t i o n   f r o m  

2 - p r o p a n o l   g a v e   a  s a m p l e   of  t h e   c o m p o u n d   w i t h   m . p .   2 3 0 - 2 3 2 ° C .  



E x a m p l e   2 

a)  3 , 4 - D i h y d r o - 2 - n a p h t h a l e n e a c e t o n i t r i l e   [ I V ;   R  a n d   R '  =   H,  

n  =   1,  Y  =  CH2,  X  =  CN]  was  p r e p a r e d   f r o m   1 . 4 5   g  of  50%  sodium 

h y d r i d e ,   67  g  of  d i e t h y l   c y a n o m e t h y l p h o s p h o n a t e   and  4.2  g  o f  

2 - t e t r a l o n e   in   40  ml  o f   d i m e t h o x y e t h a n e   a c c o r d i n g   to   t h e  

p r o c e d u r e   of  E x a m p l e   l ( a ) .   The   c r u d e   p r o d u c t   was  d i s t i l l e d   a t  

9 7 - 1 0 6 ° C ( 0 . 0 5   mm)  and   p u r i f i e d   by  c h r o m a t o g r a p h y   u s i n g  

e t h e r - h e x a n e   as  e l u a n t   to   g i v e   3 . 8 4   g  of   3 , 4 - d i h y d r o - 2 -  

n a p h t h a l e n e a c e t o n i t r i l e .  

b)  2 - [ ( 3 , 4 - D i h y d r o - 2 - n a p h t h a l e n y l ) m e t h y l ] - 4 , 5 - d i h y d r o - 1 H -  

i m i d a z o l e   [ I ;   R,  R'  and   R "  =   H ,  n  =   1 ,  Y  =   C H 2 ,  Z  =   CH2CH2] 

was  p r e p a r e d   f r o m   2 1 . 5   ml  o f   2M  t r i m e t h y l a l u m i n u m   in   t o l u e n e ,  

2 . 9   ml  of   e t h y l e n e d i a m i n e ,   and  3 .5   g  of  3 , 4 - d i h y d r o - 2 -  

n a p h t h a l e n e a c e t o n i t r i l e   a c c o r d i n g   to  t h e   p r o c e d u r e   of   E x a m p l e  

lA,  p a r t   b.  T h e r e   was  o b t a i n e d   2 . 4   g  of   p r o d u c t   w h i c h   w h e n  

r e c r y s t a l l i z e d   f i r s t   f r o m   a c e t o n i t r i l e   and  t h e n   f rom  2 - p r o p a n o l  

a f f o r d e d   1 . 2   g  of   2 - [ ( 3 , 4 - d i h y d r o - 2 - n a p h t h a l e n y l ) m e t h y l ] - 4 , 5 -  

d i h y d r o - l H - i m i d a z o l e   i n   t h e   fo rm  of   i t s   m o n o - h y d r o c h l o r i d e  

s a l t   h y d r a t e   ( 4 : 1 ) ,   m . p .   2 2 1 - 2 2 3 ° C .  

E x a m p l e  2 A  

a )  E t h y l   3 , 4 - d i h y d r o - 2 - n a p h t h a l e n e a c e t a t e   [ I V ;   R  a n d   R '  =   H, 

n  =  1,  Y =  CH2,  X  =  COOC2H5]  was  p r e p a r e d   f r o m   4 . 2   g  of  50% 

s o d i u m   h y d r i d e ,   20  g  o f   t r i e t h y l   p h o s p h o n o a c e t a t e   and  10  g  o f  

2 - t e t r a l o n e   in  d i m e t h o x y e t h a n e   a c c o r d i n g   to   t h e   p r o c e d u r e   o f  

E x a m p l e   lA,  p a r t   ( a ) .   T h e r e   was  o b t a i n e d   1 3 . 2   g  o f  p r o d u c t   a s  

a  r e d   o i l .  



b)  2 - [ ( 3 , 4 - D i h v d r o - 2 - n a p h t h a l e n y l ) m e t h y l ] - 4 , 5 - d i h y d r o - 1 H -  

i m i d a z o l e   [ I ;   R,  R'  and  R "  =   H,  n  =  1,  Y  =  CH2,  Z  =  CH2CH2] 

was  p r e p a r e d   f rom  280  ml  of  t r i m e t h y l a l u m i n u m   (2M  in  t o l u e n e ) ,  

3 3 . 8   g  of   e t h y l e n e d i a m i n e   and  7 5 . 6   g  of  e t h y l   3 , 4 - d i h y d r o - 2 -  

n a p h t h a l e n e a c e t a t e   a c c o r d i n g   to   t h e   p r o c e d u r e   of  E x a m p l e   l A ,  

p a r t   ( b ) .   T h e r e   was  o b t a i n e d   31  g  of  p r o d u c t   of  85%  p u r i t y  

w h i c h   was  c o n v e r t e d   t o   t h e   m o n o - h y d r o c h l o r i d e   s a l t   a n d  

r e c r y s t a l l i z e d   f rom  e t h a n o l - e t h e r   ( 9 0 : 1 0 )   to  give  a  sample  o f  

t h e   c o m p o u n d ,   m.p .   2 3 5 - 2 3 7 ° C ,   i d e n t i c a l   to   t h a t  o f   Example  2 (b )  

e x c e p t   t h a t   no  w a t e r   of   c r y s t a l l i z a t i o n   was  p r e s e n t .  

E x a m p l e   3 

2 - [ ( 3 , 4 - D i h y d r o - 1 - m e t h u y l - 1 - 2 - n a p h t h a l e n y l ) m e t h l ] - 1 , 4 , 5 , 6 -  

t e t r a h y d r o p y r i m i d i n e   [ I ;   R  =  CH3,  R'  and  R" = H,  n  =  1 ,   Y = CH2, 

Z  =  CH2CH2CH2]  was  p r e p a r e d   f rom  1 . 8   g  of  3 , 4 - d i h y d r o - 1 - m e t h y l -  

2 - n a p h t h a l e n e a c e t o n i t r i l e ,   20  ml  of  1 , 3 - p r o p a n e d i a m i n e   a n d  

2  d r o p s   of   c a r b o n   d i s u l f i d e   a c c o r d i n g   to   t h e   p r o c e d u r e   o f  

E x a m p l e   1,  p a r t   ( b ) .   T h e r e   was  o b t a i n e d   1 . 2 2   g  o f  p r o d u c t   i n  

t h e   f o rm  of   i t s   m o n o - h y d r o c h l o r i d e   s a l t ,   p a l e   y e l l o w   p o w d e r ,  

m .p .   2 0 1 - 2 0 3 ° C .  

E x a m p l e  4  

a)  I m i n o - m e t h y l   e t h e r   d e r i v e d   f rom  3 , 4 - d i h y d r o - 1 - m e t h y l - 2 -  

n a p h t h a l e n e a c e t o n i t r i l e   [ I V ;   R  =  CH3,   R'  =  H,  n  =  1,  Y  =  C H 2 ,  

X  =  C ( O C H 3 ) = N H ] .  

Dry  h y d r o g e n   c h l o r i d e   was  b u b b l e d   t h r o u g h   a  s o l u t i o n  

of   3 . 0   g  of  3 , 4 - d i h y d r o - 1 - m e t h y l - 2 - n a p h t h a l e n e a c e t o n i t r i l e   i n  

30  ml  of   m e t h a n o l   and  15  ml  of  e t h e r   f o r   f i v e   m i n u t e s .   T h e  

m i x t u r e   was  a l l o w e d   to   s t a n d   o v e r n i g h t   in   a  f r e e z e r ;   then  5 0  m l  



of  e t h e r .   was   a d d e d   and  t h e   m i x t u r e   c o o l e d   in  an  i c e - b a t h .  

The  r e s u l t i n g   s o l i d   p r o d u c t   c o m p r i s i n g   t h e   h y d r o c h l o r i d e   s a l t  

of  t h e   i m i n o - m e t h y l   e t h e r   was  c o l l e c t e d ,   d r i e d   in  vacuo   a n d  

u s e d   d i r e c t l y   in   t h e   n e x t   r e a c t i o n .  

b)  2-C  ( 3 , 4 - D i h y d r o - 1 - m e t h y l - 1 - 2 - n a p h t h a l e n y l ) m e t h y l ] - 4 , 5 - d i h y d r o -  

1 - m e t h y l - 1 H - i m i d a z o l e   [ I ;   R  =  CH3,  R '  =   H,  R "  =   C H 3 ,  n   =  1 ,  

Y  =  CH2,  Z  =   CH2CH2]  .  

A  s o l u t i o n   of  4 . 5   g  of   t h e   i m i n o - e t h e r  h y d r o c h l o r i d e  

f rom  p a r t   (a )   and  1 . 3 5   g  of   N - m e t h y l  e t h y l  e n e d i a m i n e   in  30  ml  

of  m e t h a n o l   was  h e a t e d   a t   r e f l u x   f o r   a b o u t   20  h o u r s .   T h e  

r e a c t i o n   m i x t u r e   was  c o o l e d   to  room  t e m p e r a t u r e   and  5  ml   o f  

e t h a n o l i c   h y d r o g e n   c h l o r i d e   was  a d d e d .   The  s o l v e n t   was  removed 

in  v a c u o   and   t h e   r e s i d u e   t r i t u r a t e d   w i t h   a c e t o n e .   The  a c e t o n e  

s o l u b l e   m a t e r i a l   was  r e c o v e r e d   and  r e c r y s t a l l i z e d   f i r s t   f r o m  

a c e t o n i t r i l e - e t h e r   and  t h e n   f r o m   a c e t o n e - a c e t o n i t r i l e   to  g i v e  

1 . 5   g  o f   2 - [ ( 3 , 4 - d i h y d r o - 1 - m e t h y l - 2 - n a p h t h a l e n y l ) m e t h y l ] - 4 - 5 -  

d i h y d r o - 1 - m e t h y l - 1 H - i m i d a z o l e   in  t h e   form  of  i t s   m o n o -  

h y d r o c h l o r i d e   s a l t   h y d r a t e   ( 3 : 1 ) ,   m.p .   1 6 2 - 1 6 4 ° C .  

E x a m p l e   5 

2 - [ ( 3  4 - D i h y d r o - 1 - m e t h y l - 2 - n a p h t h a l e n y l ) m e t h y l   - 1 - e t h y l - 4 - 5  

d i h y d r o - l H - i m i d a z o l e   [ I ;   R  =  CH3,  R '  =   H,  R"  =  C2H5,  n  =  1 ,  

Y  =  CH2,  Z  =   CH2CH2]  was  p r e p a r e d   f r o m   3 .8   g  of  t h e   i m i n o - e t h e r  

h y d r o c h l o r i d e   f rom  E x a m p l e   4,  p a r t   ( a ) ,   1 . 8   g  of  N - e t h y l -  

e t h y l e n e d i a m i n e   and  30  ml  of   m e t h a n o l   a c c o r d i n g   to  t h e  

p r o c e d u r e   of   E x a m p l e   4,  p a r t   ( b ) .   T h e r e   was  o b t a i n e d   2 .05   g  

of  t h e   p r o d u c t   in  t h e   form  of   i t s   h y d r o c h l o r i d e   s a l t ,   m . p .  

1 5 9 - 1 6 1 ° C   when  r e c r y s t a l l i z e d   f rom  a c e t o n e .  



E x a m p l e   6 

2 - [ ( 3 , 4 - D i h y d r o - 1 - m e t h y l - 2 - n a p h t h a l e n y l ) m e t h y l ] - 4 , 5 - d i h y d r o -  

4 - m e t h y l - l H - i m i d a z o l e   [ I ;   R  =  CH3,  R'  and  R "  =   H,  n  =  1,  Y  = 

CH2,  Z  =  CH(CH3)CH2]   was  p r e p a r e d   f r o m   8  ml  of  t r i m e t h y l -  

a l u m i n u m   (2M  in  t o l u e n e ) ,   1 . 4   ml  of   1 , 2 - d i a m i n o p r o p a n e   a n d  

2 .3   g  of  e t h y l   3 , 4 - d i h y d r o - l - m e t h y l - 2 - n a p h t h a l e n e a c e t a t e  

( E x a m p l e   lA,  p a r t   a)  a c c o r d i n g   to  t h e   p r o c e d u r e   of   E x a m p l e   l A ,  

p a r t   ( b ) .   The  p r o d u c t   was  o b t a i n e d   in   t h e   f o r m   of   i t s   m o n o -  

h y d r o c h l o r i d e   s a l t ,   m .p .   1 6 5 - 1 6 6 ° C   when  r e c r y s t a l l i z e d   f r o m  

a c e t o n e .  

E x a m p l e   7 

a)  E t h y l   3 , 4 - d i h y d r o - @ - m e t h y l - 2 - n a p h t h a l e n e a c e t a t e   [ I V ;  

R  and  R '  =   H ,  n   =  1,  Y  =  CH(CH3) ,   X  =  COOC2H5]  was  p r e p a r e d  

f rom  2 .0   g  of  50%  s o d i u m   h y d r i d e ,   8 . 8   ml  of   t r i e t h y l   a - m e t h y l -  

p h o s p h o n o a c e t a t e   and  5 .8   g  of  2 - t e t r a l o n e   in  d i m e t h o x y e t h a n e  

a c c o r d i n g   to  t h e   p r o c e d u r e   of  E x a m p l e   lA,  p a r t  ( a ) .   T h e r e   w a s  

o b t a i n e d   4 . 8   g  of  p r o d u c t   when  c h r o m a t o g r a p h e d   on  s i l i c a   a n d  

e l u t e d   w i t h   e t h e r - h e x a n e .  

b)  2 - [ 1 - ( 3 , 4 - D i h y d r o - 2 - n a p h t h a l e n y l ) e t h y l ] - 4 , 5 - d i h y d r o - 1 H -  

i m i d a z o l e   [ I ;   R,  R'  and  R "  =   H,  n  =  1,  Y  =  CH(CH3) ,   Z  =  CH2CH2]  

was  p r e p a r e d   f rom  18  ml  of  t r i m e t h y l a l u m i n u m   (2M  in  t o l u e n e ) ,  

2 .1   ml  of  e t h y l e n e d i a m i n e   and  4 . 0   g  o f   e t h y l   3 , 4 - d i h y d r o - a -  

m e t h y l - 2 - n a p h t h a l e n e a c e t a t e   f rom  p a r t   (a)   a b o v e ,   a c c o r d i n g   t o  

t he   p r o c e d u r e   of   E x a m p l e   lA,  p a r t   ( b ) .   T h e r e   was  o b t a i n e d  

2 . 7 5   g  of  p r o d u c t   in   t h e   form  of  i t s   m o n o - h y d r o c h l o r i d e   s a l t  

h y d r a t e   ( 4 : 1 ) ,   m . p .   1 8 2 - 1 8 5 ° C   when  r e c r y s t a l l i z e d   f r o m  

e t h a n o l - e t h e r .  



E x a m p l e   8 

a)  3 , 4 - D i h y d r o - 6 - m e t h o x v - 1 - m e t h y l - 2 - n a p h t h a l e n e a c e t o n i t r i l e  

[ I V ;   R  =  CH3,  R '  =   6 - C H  0 ,   n  =  1,  Y  =  C H 2   X =  CN]  was  p r e p a r e d  

f r o m   3 . 6   g  of  50%  s o d i u m   h y d r i d e ,   1 4 . 2   g  of   d i e t h y l   c y a n o m e t h y l -  

p h o s p h o n a t e   and  14  g  o f   6 - m e t h o x y - 1 - m e t h y l - 2 - t e t r a l o n e  ( p r e p a r e d  

by  m e t h y l a t i o n   o f   6 - m e t h o x y - 2 - t e t r a l o n e   w i t h   m e t h y l   i o d i d e )  

a c c o r d i n g   to   t h e   p r o c e d u r e   of   E x a m p l e   l ( a ) .   T h e r e   was  o b t a i n e d  

9 .1   g  of   p r o d u c t   as  a  y e l l o w   o i l   a f t e r   c h r o m a t o g r a p h y   o n  s i l i c a  

u s i n g   e t h e r - h e x a n e   as  e l u a n t .  

b)  2 - [ ( 3 , 4 - D i h y d r o - 6 - m e t h o x y - 1 - m e t h y l - 2 - n a n h t h a l e n y l ) m e t h y l -  

4 , 5 - d i h v d r o - 1 H - i m i d a z o l e   [ I ;   R  =  CH3,  R '  =   6-CH3O,  R "  =   H,  

n  =   1 ,  Y  =   C H 2 ,  Z  =   CH2CH2]  was  p r e p a r e d   f rom  40  ml  of  t r i -  

m e t h y l a l u m i n u m   (2M  in   t o l u e n e ) ,   4 . 2   g  of   e t h y l e n e d i a m i n e   a n d  

8 . 2   g  of   3 , 4 - d i h y d r o - 6 - m e t h o x y - 1 - m e t h y l - 2 - n a p h t h a l e n e a c e t o -  

n i t r i l e   f rom  p a r t   (a)   a b o v e ,   a c c o r d i n g   to  t h e   p r o c e d u r e   o f  

E x a m p l e   lA,  p a r t   ( b ) .   T h e r e   was  o b t a i n e d   3 .5   g  o f  p r o d u c t   i n  

t h e   fo rm  of  i t s   m o n o - h y d r o c h l o r i d e   s a l t ,   m .p .   2 0 5 - 2 0 7 ° C   w h e n  

r e c r y s t a l l i z e d   f r o m   e t h a n o l - e t h e r .  

S i m i l a r l y ,   s t a r t i n g   f rom  7 - c h l o r o - 2 - t e t r a l o n e   o r  

5 - m e t h y l - 2 - t e t r a l o n e ,   i t   i s   c o n t e m p l a t e d   t h a t   t h e r e   can  b e  

p r e p a r e d   2 - [ ( 3 , 4 - d i h y d r o - 7 - c h l o r a - 2 - n a p h t h a l e n y l ) m e t h y l - 4 , 5 -  

d i h y d r o - l H - i m i d a z o l e   [ I ;   R  =  H,  R '  =   7 - C l ,   R "  =   H,  n  =  1,  Y  = 

CH2,  Z  =  CH2CH2]  or  2 - [ ( 3 , 4 - d i h y d r o - 5 - m e t h y l - 2 - n a p h t h a l e n y l ) -  

m e t h y l ] - 4 , 5 - d i h y d r o - 1 H - i m i d a z o l e   [ I ;   R  =  H,  R '  =   5-CH3,   R"  = H,  

n  =   1 ,  Y  =   C H 2 ,  Z  =   CH2CH2]  .  



E x a m p l e  9  

a )  3 - M e t h y l - l H - i n d e n - 2 - y l a c e t o n i t r i l e   [ I V ;   R  =  CH3,  R '  =   H, 

n  =  0,  Y  =  CH2,  X  =  CN]  was  p r e p a r e d   f rom  3 . 6   g  of 50%  sodium 

h y d r o x i d e ,   1 3 . 3   g  of  d i e t h y l   c y a n o m e t h y l p h o s p h o n a t e   and  9 . 5   g  

of  1 - m e t h y l i n d a n - 2 - o n e   [ B l o m q u i s t   e t   a l . ,   J .   Org .   Chem.  2 6 ,  

3 7 6 1 - 9   ( 1 9 6 1 ) ]   a c c o r d i n g   to  t h e   p r o c e d u r e   of   E x a m p l e   l ( a ) .  

T h e r e   was  o b t a i n e d   4 . 1   g  of  p r o d u c t   a f t e r   c h r o m a t o g r a p h y   o n  

s i l i c a   u s i n g   p e n t a n e - e t h e r   as  e l u a n t .  

b)  4 , 5 - D i h y d r o - 2 - [ ( 3 - m e t h y l - 1 H - i n d e n - 2 - y l  ) m e t h y l ] - 1 H - i m i d a z o l e  

[ I ;   R  =  CH3,  R'  and  R "  =   H,  n  =  0,  Y  =  CH2,  Z  =  CH2CH2]  w a s  

p r e p a r e d   f rom  25  ml  of   t r i m e t h y l a l u m i n u m   (2M  in   t o l u e n e ) ,  

3 .2   ml  of  e t h y l e n e d i a m i n e   and  4 .1   g  of  3 - m e t h y l - l H - i n d e n - 2 -  

y l a c e t o n i t r i l e   f r o m   p a r t   (a)   a b o v e ,   a c c o r d i n g   to  t h e  p r o c e d u r e  

of   E x a m p l e   lA,  p a r t   ( b ) .   T h e r e   was  o b t a i n e d   1 .5   g  of  p r o d u c t  

in   t h e   f o r m   of  i t s   m o n o - h y d r o c h l o r i d e   s a l t ,   m . p .  2 5 5 ° C ( d e c o m p n . )  

when  r e c r y s t a l l i z e d   f r o m   e t h a n o l .  

E x a m p l e   10  

a)  E t h y l   1 H - i n d e n - 2 - y l a c e t a t e   [ I V ;   R  a n d   R'  =  H,   n  =  0,  Y  = 

CH2,  X  =  COOC2H5]  was  p r e p a r e d   f rom  3 .8   g  of   50%  s o d i u m  

h y d r i d e ,   1 7 . 5   g  o f   t r i e t h y l   p h o s p h o n o a c e t a t e   and  9  g  o f  i n d a n - 2 -  

one  in   d i m e t h o x y e t h a n e   a c c o r d i n g   to  t h e   p r o c e d u r e   of  Example  1B, 

p a r t   ( a ) .   T h e r e   was  o b t a i n e d   1 0 . 6   g  of  p r o d u c t   as  a  y e l l o w  

o i l .  

b)  4 , 5 - D i h y d r o - 2 - [ ( 1 H - i n d e n - 2 - y l ) m e t h y l ] - 1 H - i m i d a z o l e   [ I ;  

R,  R'  and  R "  =   H,  n  =  0,  Y  =  CH2,  Z  =  CH2CH2]  was  p r e p a r e d  

f rom  64  ml  of   t r i m e t h y l a l u m i n u m   (2M  in  t o l u e n e ) ,   8 .5   ml  o f  

e t h y l e n e d i a m i n e   and  13  g  of  e t h y l   l H - i n d e n - 2 - y l a c e t a t e   f r o m  



p a r t   (a)   a b o v e ,   a c c o r d i n g   to   t h e   p r o c e d u r e   of   E x a m p l e   l A ,  

p a r t   ( b ) .   T h e r e   was  o b t a i n e d   1 . 7   g  o f   p r o d u c t   i n  t h e   f o r m  o f  

i t s   m o n o - h y d r o c h l o r i d e   s a l t ,   m . p .   1 4 7 ° C   when  r e c r y s t a l l i z e d  

f rom  e t h a n o l - e t h e r .  

E x a m p l e   1 1  

2 - [ ( 3 , 4 - D i h v d r o - 1 - m e t h y l - 2 - n a p h t h a l e n y l ) m e t h y l ] - 1 H - i m i d a z o l e  

[ I ;   R  =  CH3,  R'  and   R"  =  H,  n  =   1,  Y  =   CH2,  Z  =  - C H = C H - ] .  

A  m i x t u r e   of  1 2 . 5   g  o f   t h e   imino-methyl   e t h e r  h y d r o -  

c h l o r i d e   d e r i v e d   f rom  3 , 4 - d i h y d r o - l - m e t h y l - 2 - n a p h t h a l e n e a c e t o -  

n i t r i l e   ( E x a m p l e   4 a ) ,   7 . 2   g  of   a m i n o a c e t a l d e h y d e  d i e t h y l a o e t a l  

and  5  ml  o f   a c e t i c   a c i d   was  h e a t e d   f o u r   h o u r s   on  a  s t e a m  b a t h .  

H y d r o c h l o r i c   a c i d   (25  ml  6N)  was  t h e n   a d d e d ,   and  the  mix ture   was 

h e a t e d   f o r   two  h o u r s   and  s t i r r e d   o v e r n i g h t   a t   r o o m t e m p e r a t u r e .  

V o l a t i l e   m a t e r i a l s   w e r e   r e m o v e d   in  v a c u o   and   t h e   r e s i d u e  

p a r t i t i o n e d   b e t w e e n   m e t h y l e n e   d : ,   a l o r i d e   and  h y d r o c h l o r i c   a c i d  

( 2 N ) .   The   a q u e o u s   l a y e r   was  mac  b a s i c   and  e x t r a c t e d   w i t h  

m e t h y l e n e   d i c h l o r i d e .   The  p r o d u c t   o b t a i n e d   from  the  e x t r a c t s  

( 1 . 1   g  b r o w n   s o l i d )   was  p u r i f i e d   by  d i s s o l v i n g  i n  m e t h a n o l  a n d  

c h r o m a t o g r a p h i n g   on  p l a t e s   u s i n g   5%  i s o p r o p y l   a l c o h o l   i n  

c h l o r o f o r m ,   w h i c h   y i e l d e d   500  mg  2 - [ ( 3 , 4 - d i h y d r o - 1 - m e t h y l - 2 -  

n a p h t h a l e n y l ) m e t h y l ] - l H - i m i d a z o l e   in   t h e   f r e e b a s e   form,  m . p .  

2 0 9 - 2 1 1 ° C .  

E x a m p l e   1 2  

2 - [ ( 3 , 4 - D i h y d r o - 1 - m e t h y l - 2 - n a p h t h a l e n y l ) m e t h y l ] - 1 , 2 , 5 , 6 -  

t e t r a h y d r o - 5  ,  5 - d i m e t h y l p y r i m i d i n e   [ I ;   R  =   CH3,  R'  and  R"  =  H, 

n  =   1 ,  Y  =   C H 2 ,  Z  =   -CH2C(CH3 )  2CH2-]   was  p r e p a r e d   from  1.8  g  

of   3 , 4 - d i h y d r o - 1 - m e t h y l - 2 - n a p h t h a l e n e a c e t o n i t r i l e   and  20  ml 

of   2 , 2 - d i m e t h y l - 1 , 3 - p r o p a n e d i a m i n e   and  2  d r o p s   o f   c a r b o n  



d i s u l f i d e   a c c o r d i n g   to   t h e   p r o c e d u r e   o f   E x a m p l e   1,  p a r t   ( b ) .  

T h e r e   was  o b t a i n e d   0 . 9 8   g  of  p r o d u c t   in  t h e   fo rm  o f  i t s  m o n o -  

h y d r o c h l o r i d e   s a l t ,   m . p .   1 8 0 - 1 8 2 ° C .  

E x a m p l e   13  

2 - [ ( 3 , 4 - D i h y d r o - 2 - n a p h t h a l e n y l ) m e t h y l - 1 , 4 , 5 , 6 - t e t r a h d r o -  

5 , 5 - d i m e t h y l p y r i m i d i n e   [ I ;   R,  R'  and  R "  =   H,  n  =   1,  Y =   C H 2 ,  

Z  =  - C H 2 C ( C H 3 ) 2 C H 2 - ]   was  p r e p a r e d   f r o m   e t h y l   3 , 4 - d i h y d r o - 2 -  

n a p h t h a l e n e a c e t a t e   and  2 , 2 - d i m e t h y l - 1 , 3 - p r o p a n e d i a m i n e   in  t h e  

p r e s e n c e   of  t r i m e t h y l a l u m i n u m   a c c o r d i n g   to  t h e   p r o c e d u r e   o f  

E x a m p l e   lA,  p a r t   ( b ) .   The  p r o d u c t   was  o b t a i n e d  i n   the  f o r m  o f  

i t s   m o n o h y d r o c h l o r i d e   s a l t ,   m . p .   2 1 2 - 2 1 3 ° C .  

E x a m p l e   1 4  

2 - [ 1 - ( 3 , 4 - D i h y a r o - 2 - n a p h t h a l e n y l ) e t h y l ] - 1 , 4 , 5 , 6 - t e t r a h y d r o -  

5 , 5 - d i m e t h y l p y r i m i d i n e   [ I ;   R,  R'  and  R "  =   H,  n  =   1,  Y  = 

CH(CH3) ,   Z  =  - C H 2 C ( C H 3 ) 2 C H 2 - ]   was  p r e p a r e d   f rom  e t h y l  

3 , 4 - d i h y d r o - a - m e t h y l - 2 - n a p h t h a l e n e a c e t a t e   ( E x a m p l e   7a)  a n d  

2,  2 - d i m e t h y l - 1 ,   3 - p r o p a n e d i a m i n e   in  t h e   p r e s e n c e   of  t r i i m e t h y l -  

a l u m i n u m   a c c o r d i n g   to   t h e   p r o c e d u r e   of  E x a m p l e   lA,  p a r t   ( b ) .  

The  p r o d u c t   was  o b t a i n e d   in  t h e   f r e e   b a s e   form,  m.p.  152-153°C.  

E x a m p l e   1 5  

a)  2 - H y d r o x y m e t h y l - 1 - m e t h y l - 1 , 2 , 3 , 4 - t e t r a h y d r o n a p h t h a l e n e  

[ IX;   R  =  CH3,  R '  =   H ] .  

To  a  s u s p e n s i o n   of  9 . 5  g   of   l i t h i u m   aluminum  h y d r i d e  

in  t e t r a h y d r o f u r a n   was  a d d e d   a  s o l u t i o n   of  1 8 . 7 5   g  o f  

3 , 4 - d i h y d r o - l - m e t h y l - 2 - n a p h t h a l e n e a c e t i c   a c i d   ( o b t a i n e d   b y  



h y d r o l y s i s   of  t h e   e t h y l   e s t e r   of   E x a m p l e   lA,  p a r t   a ) .   T h e  

r e a c t i o n   m i x t u r e   was  s t i r r e d   f o r   t h r e e   hours   at   room  t e m p e r a t u r e  

and  t h e n   t r e a t e d   w i t h   25  ml  of  s a t u r a t e d   s o d i u m   p o t a s s i u m  

t a r t r a t e   s o l u t i o n .   The   s u s p e n d e d   s o l i d s   w e r e   r e m o v e d   b y  

f i l t r a t i o n ,   w a s h e d   w i t h   e t h e r ,   and  t h e   f i l t r a t e s   c o n c e n t r a t e d  

to   1 7 . 4   g  of   an  o i l .   The   l a t t e r   was  t r e a t e d   w i t h   20  ml  o f  

p e n t a n e   and  c h i l l e d   i n   a  Dry   I c e   b a t h ,   t h e r e b y   o b t a i n i n g   14.5  g  

2 - h y d r o x y m e t h y l - 1 - m e t h y l - 1 ,  2 ,  3 ,  4 - t e t r a h y d r o n a p h t h a l e n e   as  a  

c o l o r l e s s   s o l i d .  

The   l a t t e r   m a t e r i a l   was  c o n v e r t e d   to  i t s   p - t o l u e n e -  

s u l f o n a t e   e s t e r   by  t r e a t i n g   i t   w i t h   3 1 . 3   g  p - t o l u e n e s u l f o n y l  

c h l o r i d e   in   150  ml  o f   p y r i d i n e .   The   e s t e r   was  o b t a i n e d   in  t h e  

f o r m   o f   a  p a l e   r e d   s o l i d   ( 2 1 . 7   g ) .  

b)  1 , 2 . 3 . 4 - T e t r a h y d r o - 1 - m e t h y l - 2 - n a p h t h a l e n e a c e t o n i t r i l e [ V ;  

R  =  CH3,  R '  =   H ,  n   =  1,  Y  =  C H 2 ,  X  =   C N ] .  

A  m i x t u r e   of   2 5 . 5   g  of   t h e   p - t o l u e n e s u l f o n a t e   e s t e r  

of   2 - h y d r o x y m e t h y l - l - m e t h y l - l , 2 , 3 , 4 - t e t r a h y d r o n a p h t h a l e n e ,  

2 . 2 5   g  o f   s o d i u m   i o d i d e   and  7 .5   g  of  s o d i u m   c y a n i d e   in  150  ml  

of   d i m e t h y l f o r m a m i d e   was  s t i r r e d   f o r   a b o u t   20  hours   a t  r o a n  

t e m p e r a t u r e .   The   r e a c t i o n   m i x t u r e   was  p o u r e d   i n t o   i c e   a n d  

e x t r a c t e d   w i t h   e t h e r .   The   e x t r a c t s   w e r e   d r i ed   over  a n h y d r o u s  

m a g n e s i u m   s u l f a t e   and  c o n c e n t r a t e d   to  a  b r o w n   o i l   (15.2  g ) .  

The   l a t t e r   was  t r e a t e d   w i t h   p e n t a n e   to   a f f o r d   1 2 . 5   g  o f  

l , 2 , 3 , 4 - t e t r a h y d r o - l - m e t h y l - 2 - n a p h t h a l e n e a c e t o n i t r i l e   as  a  

c o l o r l e s s   s o l i d   w h i c h   m e l t e d   a t   room  t e m p e r a t u r e .  



c)  t r a n s - 4 , 5 - D i h y d r o - 2 - [ ( 1 , 2 , 3 , 4 - t e t r a h y d r o - 1 - m e t h y l - 2 -  

n a p h t h a l e n y l ) m e t h y l ] - 1 H - i m i d a z o l e   [ I I ;   R  =  CH3,  R'  and  R"  =  H, 

n  =   1 ,  Y  =   C H 2 ,  Z  =   CH2CH2]  was  p r e p a r e d   f r o m   50  ml  o f  

t r i m e t h y l a l u m i n u m   (2M  in  t o l u e n e ) ,   6 . 8   ml  of  e t h y l e n e d i a m i n e  

and  8 . 9   g  of  l , 2 , 3 , 4 - t e t r a h y d r o - l - m e t h y l - 2 - n a p h t h a l e n y l -  

a c e t o n i t r i l e   f rom  p a r t   ( b ) ,   a c c o r d i n g   to  t h e   p r o c e d u r e  o f  

E x a m p l e   lA,  p a r t   ( b ) .   T h e r e   was  o b t a i n e d   2 . 4   g o f  p r o d u c t   i n  

t h e   fo rm  of   i t s   m o n o - h y d r o c h l o r i d e   s a l t ,  m . p .   151-152°C.  when 

r e c r y s t a l l i z e d   f r o m   a c e t o n i t r i l e - a c e t o n e .  

E x a m p l e   1 6  

c i s - 4 , 5 - D i h j y d r o - 2 - [ ( 1 , 2 , 3 , 4 - t e t r a h y d r o - 1 m e t h y l - 2 - n a p h t h a l y l ) -  

m e t h y l ] - 1 H - i m i d a z o l e   [ I I ;   R  =  CH3,  R'  and  R" =  H,  n  =  1,  Y  = 

C H 2 ,  Z   =  CH2CH2] .  

A  m i x t u r e   of   2 . 0   g  of  2 - [ ( 3 , 4 - d i h y d r o - 1 - m e t h y l - 2 -  

n a p h t h a l e n y l ) m e t h y l ] - 4 , 5 - d i h y d r o - 1 H - i m i d a z o l e   h y d r o c h l o r i d e  

( E x a m p l e   l b )   and  200  mg  of  p a l l a d i u m - o n - c a r b o n   c a t a l y s t   i n  

100  ml  of  d i s t i l l e d   w a t e r   was  h y d r o g e n a t e d   u n t i l   the  mass  

s p e c t r u m   s h o w e d   no  e v i d e n c e   of  s t a r t i n g   m a t e r i a l .   The  p r o d u c t  

was  i s o l a t e d   and  r e c r y s t a l l i z e d   f rom  e t h a n o l  t o  g i v e  1 . 7  g  o f  

c i s - 4 , 5 - d i h y d r o - 2 - [ ( 1 , 2 , 3 , 4 - t e t r a h y d r o - l - m e t h y l - 2 -  

n a p h t h a l e n y l ) m e t h y l ] - 1 H - i m i d a z o l e   in   t h e   f o r m  o f   i t s  m o n o -  

h y d r o c h l o r i d e   s a l t ,   m . p .   2 1 4 . 5 - 2 1 6 ° C .  

By  t h e   same  h y d r o g e n a t i o n   p rocedure   i t   is  c o n t e m p l a t e d  

t h a t   2 - [ ( 3 , 4 - d i h y d r o - 2 - n a p h t h a l e n y l  ) m e t h y l ] - 4 , 5 - d i h y d r o - 1 H -  

i m i d a z o l e   ( E x a m p l e   2 b ) ;   2 - [ ( 3 , 4 - d i h y d r o - l - m e t h y l - 2 -  

n a p h t h a l e n y l ) m e t h y l ] - 1 , 4 , 5 , 6 - t e t r a h y d r o p y r i m i d i n e   (Example  3 ) ;  

2 - [ ( 3 , 4 - d i h y d r o - 1 - m e t h y l - 2 - n a p h t h a l e n y l ) m e t h y l ] - 4 , 5 - d i h y d r o - 1  



m e t h y l - l H - i m i d a z o l e   ( E x a m p l e   4 b ) ;   2 - [ ( 3 , 4 - d i h y d r o - 1 - m e t h y l - 2 -  

n a p h t h a l e n y l ) m e t h y l ] - 4 , 5 - d i h y d r o - 4 - m e t h y l - l H - i m i d a z o l e  

( E x a m p l e   6 ) ;   2 - [ 1 - ( 3 , 4 - d i h y d r o - 2 - n a p h t h a l e n y l  ) e t h y l ] - 4 , 5 -  

d i h y d r o - l H - i m i d a z o l e   ( E x a m p l e   7 b ) ;   2 - [ ( 3 , 4 - d i h y d r o - 6 - m e t h o x y -  

1 - m e t h y l - 2 - n a p h t h a l e n y l ) m e t h y l ] - 4 , 5 - d i h y d r o - 1 H - i m i d a z o l e  

( E x a m p l e   8 b ) ;   4 , 5 - d i h y d r o - 2 - [ ( 3 - m e t h y l - 1 H - i n d e n - 2 - y l ) m e t h y l ] -  

1 H - i m i d a z o l e   ( E x a m p l e   9 b ) ;   or   2 - [ ( 3 , 4 - d i h y d r o - l - m e t h y l - 2 -  

n a p h t h a l e n y l ) m e t h y l ] - l H - i m i d a z o l e   can  be  r e d u c e d , r e s p e t i v e l y ,  

to   2 - [ ( 1 , 2 , 3 , 4 - t e t r a h y d r o - 2 - n a p h t h a l e n y l ) m e t h y l ] - 4 , 5 - d i h y d r o -  

1 H - i m i d a z o l e   [ I I ;   R,  R'  and  R "  =   H,  n  =  1 ,  Y  =  CH2,   Z = CH2CH2]; 

2 - [ ( 1 , 2 , 3 , 4 - t e t r a h y d r o - 1 - m e t h y l - 2 - n a p h t h a l e n y l ) m e t h y l ] - 1 , 4 , 5 , 6 -  

t e t r a h y d r o p y r i m i d i n e   [ I I  ;   R  =  CH3,  R'  and  R"  =  H ,  n  =  1 ,  Y  =  

CH2,  Z  =  CH2CH2CH2] ;   2 - [ ( 1 , 2 , 3 , 4 - t e t r a h y d r o - 1 - m e t h y l - 2 -  

n a p h t h a l e n y l ) m e t h y l ]   - 4 , 5 - d i h y d r o - 1 - m e t h y l - 1 H - i m i d a z o l e   [ I I ;  

R  =  CH3,  R   =  H,  R "  =   CH3,  n  =  1,  Y  =  CH2,  Z  =  CH2CH2]  ;  

2 - [ ( 1 , 2 , 3 , 4 - t e t r a h y d r o - 1 - 2 - m e t h y l - 2 - n a p h t h a i e n y l ) m e t h y l ] - 4 , 5 -  

d i h y d r o - 4 - m e t h y l - l H - i m i d a z o l e   [ I I ;   R  =  CH3,  R'  and  R "  =   H,  

n  =  1,  Y  =  CH2,  Z  =  C H ( C H 3 ) C H 2 ]  ;   2 - [ 1 - ( 1 , 2 , 3 , - t e t r a h y d r p - 2 -  

n a p h t h a l e n y l ) e t h y l ] - 4 , 5 - d i h y d r o - l H - i m i d a z o l e   [ I I ; R ,   R'  a n d  

R "  =   H,  n  =  1,  Y  =  C H ( C H 3 ) ,   Z  =  CH2CH2] ;   2 - [ ( 1 , 2 , 3 , 4 - t e t r a -  

h y d r o - 6 - m e t h o x y - 1 - m e t h y l - 2 - n a p h t h a l e n y l ) m e t h y l ] - 4 - 5 - d i h y d r o -  

1 H - i m i d a z o l e   [ I I ;   R  =  CH3,  R '  =   6 - C H 3 0 ,   R" = H,  n  =  1 ,  Y  =  

CH2,  Z  =   CH2CH2] ;  2 - [ ( 3 - m e t h y l - 1 H - i n d a n - 2 - y l ) m e t h y l ] - 1 H -  

i m i d a z o l e   [ I I ;   R  =  CH3,  R'  and  R "  =   H,  n  =  0,  Y  =  C H 2 ,  Z   = 

CH2CH2] ;   or  2 - [ ( 1 , 2 , 3 , 4 - t e t r a h y d r o - 1 - m e t h y l - 2 - n a p h t h a l e n y l ) -  

m e t h y l ] - l H - i m i d a z o l e   [ I I ;   R  =  CH3,  R'  and  R "  =   H,  n  =  1 ,  

Y  =  CH2,  Z  =  - C H = C H - ] .  



E x a m p l e   17  

a)  M e t h y l   1 - m e t h y l n a p h t h a l e n e c a r b o x y l a t e .  

A  m i x t u r e   of  24  g  of  m e t h y l   3 , 4 - d i h y d r o - l - m e t h y l -  

n a p h t h a l e n e c a r b o x y l a t e ,   30  g  of  2 , 3 - d i c h l o r o - 5 , 6 - d i c y a n o - l , 4 -  

b e n z o q u i n o n e   and  400  ml  of  t o l u e n e   was  h e a t e d   a t  r e f l u x   f o r  

18  h o u r s .   The   r e a c t i o n   m i x t u r e   was  t h e n   f i l t e r e d   a n d  

c o n c e n t r a t e d   in   v a c u o .   S o d i u m   b i s u l f i t e   s o l u t i o n   (150 ml,  25%) 

was  a d d e d   to  t h e   r e s i d u e ,   f o l l o w e d   by  150  ml  of  t o l u e n e   and  50  ml 

of  e t h e r .   The   l a t t e r   m i x t u r e   was  w a s h e d   twice  w i t h  e a c h   of  t h e  

f o l l o w i n g :   25%  s o d i u m   b i s u l f i t e   s o l u t i o n ,  c o n c e n t r a t e d   sodium 

c h l o r i d e   s o l u t i o n ,   s o d i u m   b i c a r b o n a t e   s o l u t i o n   and  wa te r .   The 

o r g a n i c   s o l u t i o n   was  d r i e d   o v e r  a n h y d r o u s   sodium  s u l f a t e   a n d  

c o n c e n t r a t e d   in  v a c u o   to   g i v e   1 7 . 5   g  o f  m e t h y l   1 - m e t h y l n a p h -  

t h a l e n e c a r b o x y l a t e   as  an  o i l ,   w h i c h   u p o n   f u r t h e r   p u r i f i c a t i o n  

g a v e   t h e   p r o d u c t   in  c r y s t a l l i n e   f o r m ,   m . p .   4 8 - 4 9 ° C .  

b)  2 - H y d r o x y m e t h y l - 1 - m e t h y l n a p h t h l e n e   was  p r epa red   from  14  c 

of  m e t h y l   1 - m e t h y l n a p h t h a l e n e c a r b o x y l a t e   and  1.7  g  of  l i t h i u m  

a l u m i n u m   h y d r i d e   a c c o r d i n g   to   t h e   p r o c e d u r e   of   Example  15 

p a r t   ( a ) .   T h e r e   was  o b t a i n e d   1 1 . 5 5   g  o f  p r o d u c t   as  a  c o l o r l e s s  

s o l i d .  

c)  2 - C h l o r o m e t h y l - 1 - m e t h y l n a p h t h a l e n e .  

To  a  m i x t u r e   of   1 0 . 1   g  of   2 - h y d r o x y m e t h y l - 1 - m e t h y l -  

n a p h t h a l e n e ,   1 4 . 0   ml  of  t r i e t h y l a m i n e   and  120  ml   o f  m e t h y l e n e  

d i c h l o r i d e ,   c o o l e d   in  an  i c e - s a l t   b a t h   was  a d d e d  d r o p w i s e  5 . 5  

ml  of  m e t h a n e s u l f o n y l   c h l o r i d e .   The  r e a c t i o n  m i x t u r e   was  

a l l o w e d   to  warm  to  room  t e m p e r a t u r e ,   w a s h e d   with  wate r ,   d r i e d  

and  c o n c e n t r a t e d   in.  v a c u o   to   o b t a i n   8 . 4   g  of  2 - c h l o r o m e t h y l - 1 -  

m e t h y l n a p h t h a l e n e   as  a  waxy  s o l i d .  



d)  1 - M e t h y l n a p h t h a l e n e a c e t o n i t r i l e   [ V I ;   R '  =   H,  Y  =  CH2,  

X =  C N J .  

A  m i x t u r e   of  6 . 0   g  of  2 - c h l o r o m e t h y l - l - m e t h y l -  

n a p h t h a l e n e ,   3 . 0   q  of  s o d i u m   c y a n i d e   and  75  ml  o f   d i m e t h y l -  

f o r m a m i d e   was  s t i r r e d   f o r   two  h o u r s   a t   room  t e m p e r a t u r e .   Water  

(150  ml)   was   t h e n   a d d e d   and   s t i r r i n g   c o n t i n u e d   f o r   one   h o u r  

l o n g e r .   T h e   s o l i d   w h i c h   h a d   s e p a r a t e d   was  c o l l e c t e d   b y  

f i l t r a t i o n   and  d r i e d   to  g i v e   5 . 0   g  of  1 - m e t h y l n a p h t h a l e n e -  

a c e t o n i t r i l e   as  a  p a l e   t a n   s o l i d .  

e)  4 .  5 - D i h y d r o - 2 - [   ( 1 - m e t h y l - 2 - n a p h t h a l e n y l ) m e t h y l ] - 1 H - i m i d a z o l e  

[ I I I ;   R'  a n d   R "  =   H,  Y  =  CH2,  Z  =  CH2CH2]  w a s  p r e p a r e d   f rom 

25  ml  of   t r i m e t h y l a l u m i n u m   (2M  i n   t o l u e n e ) ,   3.4  ml  o f  e thy le lene-  

d i a m i n e   and   4 . 3   g  of  1 - m e t h y l n a p h t h a l e n e a c e t o n i t r i l e   a c c o r d i n g  

to  t h e   p r o c e d u r e   of  E x a m p l e   lA,  p a r t   ( b ) .   T h e r e   was  o b t a i n e d  

2 .5   g  o f   p r o d u c t   in  t h e   f o r m   of  i t s   h y d r o c h l o r i d e   s a l t ,   m.p .  

2 4 0 - 2 4 2 ° C   when   r e c r y s t a l l i z e d   f r o m   e t h a n o l .  

S i m i l a r l y ,   i t   i s   c o n t e m p l a t e d   t h a t   l - m e t h y l - 2 -  

n a p h t h a l e n e a c e t i c   a c i d   or  an  a l k y l   e s t e r   t h e r e o f   c an   b e  

c a r r i e d   t h r o u g h   t h e   same  r e a c t i o n s   d e s c r i b e d   in  Example   17  t o  

p r o d u c e   4 , 5 - d i h y d r o - 2 - [ 2 - ( 1 - m e t h y l - 2 - n a p h t h a l e n y l ) e t h y l ] - 1 H -  

i m i d a z o l e   [ I I I ;   R'  and  R "  =   H,  Y  =  CH2CH2,   Z  =  C H 2 C H 2 ] .  

E x a m p l e   18  ( p r i o r   a r t   c o m p o u n d )  

4 , 5 - D i h y d r o - 2 - ( 2 - n a p h t h a l e n y l m e t h y l ) - 1 H - i m i d a z o l e   [ 2 - ( 2 -  

n a p h t h y l m e t h y l ) i m i d a z o l i n e ]   was  p r e p a r e d   f rom  105  ml  o f  

t r i m e t h y l a l u m i n u m   (2M  in  t o l u e n e ) ,   1 3 . 4   ml  of   e t h y l e n e d i a m i n e  

(2M  in  t o l u e n e ) ,   1 3 . 4   ml  o f   e t h y l e n e d i a m i n e   and   1 6 . 7   g  o f  

2 - n a p h t h a l e n e a c e t o n i t r i l e   a c c o r d i n g   to  t h e   p r o c e d u r e   o f  



E x a m p l e   lA,  p a r t   ( b ) .   T h e r e   was  o b t a i n e d   8 .1   g  of  p r o d u c t   i n  

t h e   f o r m   of   i t s   h y d r o c h l o r i d e   s a l t ,   m.p .   2 6 2 - 2 6 4 ° C   w h e n  

r e c r y s t a l l i z e d   f rom  e t h a n o l .  

I t   i s   f u r t h e r   c o n t e m p l a t e d   t h a t   the  compounds  o f  

E x a m p l e s   3,  4 ( b ) ,   6,  8 ( b )   and  11  can   be  d e h y d r o g e n a t e d  

( a r o m a t i z e d ) ,   as  by  t r e a t m e n t   w i t h   2 , 3 - d i c h l o r o - 5 , 6 - d i c y a n o -  

1 , 4 - b e n z o q u i n o n e   ( s e e   E x a m p l e  l 7 a )   to   g i v e ,   r e s p e c t i v e l y :  

2 - [   ( 1 - m e t h y l - 2 - n a p h t h a l e n y l ) m e t h y l ] - 1 , 4 , 5 , 6 - t e t r a -  

h y d r o p y r i m i d i n e   [ I I I ;   R'  and  R "  =   H,  Y  =  CH2,  Z  =  CH2CH2CH2]; 

2 - [   ( 1 - m e t h y l - 2 - n a p h t h a l e n y l   ) m e t h y l ] - 4 , 5 - d i n y d r o - 1 -  

m e t h y l - l H - i m i d a z o l e   [ I I I ;   R '  =   H,  R "  =   CH3,  Y  =  CH2,  Z  =  

C H 2 C H 2 ] ;  

2 - [   ( 1 - m e t h y l - 2 - n a p h t h a l e n y l ) m e t h y l ] - 4 , 5 - d i h y d r o - 4 -  

m e t h y l - 1 H - i m i d a z o l e   [ I I I ;   R'  and  R "  =   H,  Y  =  CH2,  Z  =  

C H ( C H 3 ) C H 2 ]  ;  

2 - [   ( 6 - m e t h o x y - 1 - m e t h y l - 2 - n a p h t h a l e n y l ) m e t h y l ] - 4 , 5 -  

d i h y d r o - 1 H - i m i d a z o l e   [ I I I ;   R '  =   6 - C H 3 0 ,   R "  =  H ,   Y =  CH2,  Z = 

CH2CH2] ;  a n d  

2 - [   ( 1 - m e t h y l - 2 - n a p h t h a l e n y l ) m e t h y l ] - 1 H - i m i d a z o l e  

[ I I I ;   R'  and  R "  =   H,  Y  =  CH2,  Z  =  - C H = C H - ] .  

U n e x p e c t e d l y ,   i t   has   b e e n   f o u n d   t h a t   t h e   compounds 

of  t h e   p r e s e n t   i n v e n t i o n ,   w h e r e i n   t h e  h e t e r o c y c l i c   s ide  c h a i n  

i s   a t t a c h e d   to   t h e   2 - p o s i t i o n   of  t h e   n a p h t h a l e n e ,   i n d a n e  o r  

i n d e n e   n u c l e u s ,   p o s s e s s   a 2 - a d r e n e r g i c   a n t a g o n i s t   p r o p e r t i e s  

c h a r a c t e r i s t i c   of  a n t i d e p r e s s a n t   a c t i v i t y ,   w h e r e a s   c o r r e -  

s p o n d i n g   c o m p o u n d s   w h e r e i n   t h e   h e t e r o c y c l i c   s i d e   c h a i n   i s  

a t t a c h e d   to  t h e   1 - p o s i t i o n   of  t h e  n a p h t h a l e n e ,   indane  or  i n d e n e  



n u c l e u s ,   s u c h   as  n a p h a z o l i n e ,   t e t r a h y d r o z o l i n e   a n d  

2 - ( 1 - i n d a n y l ) i m i d a z o l i n e   a r e   e s s e n t i a l l y   devoid   of  s u c h  

a c t i v i t y .   On  t h e   o t h e r   h a n d ,   t h e   sympathomimet ic   a c t i v i t y  

c h a r a c t e r i s t i c   o f   t h e   l a t t e r   g r o u p   of  compounds  is  not   p r e s e n t  

in   t h e   c o m p o u n d s   of   t h e   p r e s e n t   i n v e n t i o n .  

The   @ 2 - a d r e n e r g i c   a n t a g o n i s t   a c t i v i t y   i s   measured  b y  

t h r e e   s c r e e n i n g   m e t h o d s ,   d e s c r i b e d   as  f o l l o w s :  

(1)  T r i t i a t e d   C l o n i d i n e   R e c e p t o r   B i n d i n q   A s s a y  

A f f i n i t y   i s   d e t e r m i n e d   by  a s s e s s i n g   the  a b i l i t y  o f  

c o m p o u n d s   to   d i s p l a c e   3 H - c l o n i d i n e   (an  @ 2 - a d r e n e r g i c   a g o n i s t )  

f r o m   m e m b r a n e s   of   r a t   b r a i n .   H o m o g e n a t e s   of   r a t   c e r e b r a l  

c o r t e x   a r e   i n c u b a t e d   w i t h   0 . 4   nM  3 H - c l o n i d i n e   w h i c h  b i n d s   t o  

t h e   @ 2 - a d r e n e r g i c   b i n d i n g   s i t e s   ( r e c e p t o r )   p r e s e n t   on  t h e  

m e m b r a n e s   o f   t h e   h o m o g e n a t e .   C o m p o u n d s   t h a t   b i n d   to   t h e  

@ 2 - a d r e n e r g i c   r e c e p t o r ,   when  a d d e d   to   t h e   i n c u b a t i o n   m i x t u r e ,  

w i l l   d i s p l a c e   3 H - c l o n i d i n e   f r o m   i t s   b i n d i n g   s i t e ,   t h e r e b y  

d i m i n i s h i n g   t h e   a m o u n t   o f   b o u n d   r a d i o a c t i v i t y .   T h e  a m o u n t  o f  

3 H - c l o n i d i n e   s t i l l   b o u n d   i s   q u a n t i t a t e d   b y  l i q u i d   s c i n t i l l a t i o n  

s p e c t r o m e t r y .   The   r e s u l t s   a r e   d e t e r m i n e d   in  te rms  of  p e r c e n t  

i n h i b i t i o n   or  as  Ki  v a l u e s .   Ki  i s   a  measure  of  the   a p p a r e n t  

a f f i n i t y   o f   t h e   t e s t   s u b s t a n c e   f o r   t h e   @ 2 - a d r e n e r g i c   b i n d i n g  

s i t e ,   as  d e t e r m i n e d   by  t h e   m e t h o d   of   C h e n g   and  P r u s o f f ,  

B i o c h e m i c a l   P h a r m a c o l o g y   22,  3099  ( 1 9 7 3 ) .  



(2)  Vas  D e f e r e n s   A s s a y  

A c t i v i t y   i s   d e t e r m i n e d   by  a s s e s s i n g  t h e   a b i l i t y  o f  

c o m p o u n d s   to  a n t a g o n i z e   t h e   i n h i b i t i o n   o f   t w i t c h   h e i g h t  

i n d u c e d   by  c l o n i d i n e   in  t h e   i s o l a t e d ,   e l e c t r i c a l l y   s t i m u l a t e d  

r a t   vas   d e f e r e n s .   C l o n i d i n e   (10  nM)  i s   added  to  the  t i s s u e  

b a t h   and  p e r c e n t a g e   i n h i b i t i o n   of  t w i t c h   n e i g h t   is  c a l c u l a t e d .  

The  t i s s u e   i s   t h e n   r i n s e d   to  r e m o v e   c l o n i d i n e   and,  when  t h e  

t w i t c h   h e i g h t   h a s   r e t u r n e d   t o  n o r m a l ,   the  t e s t   compound  i s  

a d d e d .   The  a b i l i t y   of  c l o n i d i n e   to  i n h i b i t   t w i t c h   h e i g h t   i s  

t h e n   a g a i n   d e t e r m i n e d ,   and  t h e   c l o n i d i n e - i n d u c e d   i n h i b i t i o n  

in   t h e   p r e s e n c e   of  t h e   t e s t   c o m p o u n d   i s   u s e d  t o   c a l c u l a t e   p e r -  

c e n t   a n t a g o n i s m   of   c l o n i d i n e .   R e s u l t s   are  r eco rded   in  terms  o f  

p e r c e n t   i n h i b i t i o n   a t   t h e   c o n c e n t r a t i o n   of  a n t a g o n i s t  u s e d ,   o r  

as  pA2  v a l u e s ,   d e t e r m i n e d   by  t h e   S c h i l d   method;  cf.   T a l l a r i d a  

and  M u r r a y ,   M a n u a l   of   P h a r m a c o l o g i c   C a l c u l a t i o n s ,   pp.  29-32  

( S p r i n g e r - V e r l a g ,   1 9 8 1 ) .  

(3)  In  v i v o   A n t a a g o n i s m   of   C l o n i d i n e - i n d u c e d  
A n t i - n o c i c e p t i o n  

The  i n t r a p e r i t o n e a l   a d m i n i s t r a t i o n   o f  p h e n y l - p -  

q u i n o n e   (PPQ)  to  m i c e   e l i c i t s   a  n o c i c e p t i v e   response   which  

c o n s i s t s   of  a b d o m i n a l   w r i t h i n g   and  e x t e n s i o n  o f   the  hind  l i m b s .  

T h i s   w r i t h i n g   r e s p o n s e   i s   p r e v e n t e d   in   m i c e   t r e a t e d   w i t h  

c l o n i d i n e .   When  an  a  - a d r e n e r g i c   a n t a g o n i s t  i s   g i v e n  p r i o r  

to   c l o n i d i n e ,   t h e   m i c e   d i s p l a y   t h e   w r i t h i n g   response  when  PPQ 

i s   a d m i n i s t e r e d .   To  g r o u p s   of  t h i r t y   m a l e   mice  f o r  e a c h  

e x p e r i m e n t   t h e   t e s t   c o m p o u n d   d i s s o l v e d   in  0.9%  sodium  c h l o r i d e  

was  a d m i n i s t e r e d   e i t h e r   s u b c u t a n e o u s l y   or   o r a l l y .   C l o n i d i n e  

( 0 . 2   m g / k g )   was  a d m i n i s t e r e d   o r a l l y   when  the  t e s t   compound  was 

g i v e n   s u b c u t a n e o u s l y   and  s u b c u t a n e o u s l y  w h e n   tne  t e s t   compound 



was  a d m i n i s t e r e d   o r a l l y .   T w e n t y   m i n u t e s   a f t e r   t h e  

a d m i n i s t r a t i o n   of   c l o n i d i n e ,   PPQ  (3  mg/kg) =was  given  i n t r a -  

p e r i t o n e a l l y .   B e g i n n i n g   f i v e   m i n u t e s   a f t e r   i n j e c t i o n   of  PPQ, 

t h e   m i c e   w e r e   o b s e r v e d   f o r   w r i t h i n g   f o r   a  p e r i o d   of   f i v e  

m i n u t e s .   T h e   n u m b e r   of   mice   t h a t  w r i t h e d   at   l e a s t   t h r e e   t i m e s  

d u r i n g   t h e   f i v e   m i n u t e   o b s e r v a t i o n   pe r iod   was  oounted.   The 

n u m b e r   o f   m i c e   t h a t   w r i t h e d   was  scored   for   each  dose  o f  

a n t a g o n i s t ,   and  t h e   p e r c e n t a g e   r e v e r s a l   of  c l o n i d i n e - i n d u c e d  

a n t i - n o c i c e p t i o n   ( a n a l g e s i a )   was  c a l c u l a t e d   by  d i v i d i n g   t h e  

n u m b e r   o f   a n i m a l s   w r i t h i n g   by  t h e   t o t a l   number  of  t e s t   a n i m a l s  

and  m u l t i p l y i n g   t h e   q u o t i e n t   by  1 0 0 .  

A  f u r t h e r   m e a s u r e   o f   p o t e n t i a l   a n t i d e p r e s s a n t  

a c t i v i t y   was  o b t a i n e d   by  d e t e r m i n i n g   the  e f f e c t i v e n e s s   of  t h e  

c o m p o u n d s   o f   t h e   i n v e n t i o n   in   p r e v e n t i o n   o f   t e t r a b e n a z i n e -  

i n d u c e d   p t o s i s   i n   m i c e   by  t h e   m e t h o d   d e s c r i b e d   b y  B a r n e t t  e t  a l . ,  

I n t .   J .   N e u r o p h a r m a c o l .   8,  3 5 3 - 3 6 0   ( 1 9 6 9 ) .   T h e  r e s u l t s  w e r e  

e x p r e s s e d   in   t e r m s   of   ED50  v a l u e s   ( e f f e c t i v e   dose  in  50% 

of  t h e   a n i m a l s ) .  

T h e   t e s t i n g   r e s u l t s   f o r   tne  compounds  of  the  i n v e n t i o n  

a r e   g i v e n   i n   t h e   f o l l o w i n g   T a b l e .  





The  c o m p o u n d   o f   E x a m p l e   12,  2 - [ ( 3 , 4 - d i h y d r o - 1 -  

m e t h y l - 2 - n a p h t h a l e n y l ) m e t h y l ]   - 1 , 2 , 5 , 6 - t e t r a h y d r o - 5 , 5 - d i m e t h y l -  

p y r i m i d i n e ,   w h i l e   a p p a r e n t l y   d e v o i d   o f   any   s i g n i f i c a n t  

@ 2 - a d r e n e r g i c   a n t a g o n i s t   p r o p e r t i e s ,   was  found  to  p o s s e s s  

d i u r e t i c   a c t i v i t y   when  t e s t e d   in  male  r a t s   in  comparison  w i t h  

h y d r o c h l o r o t h i a z i d e .   At  o r a l   dose  l e v e l s   of  30  and  100  mg/kg,  

t h e   c o m p o u n d   of   E x a m p l e   12  was  f o u n d   to  be  38  and  94%,  

r e s p e c t i v e l y ,   as  a c t i v e   as  h y d r o c h l o r o t h i a z i d e   in  i n c r e a s e   o f  

s o d i u m   e x c r e t i o n .  



1.  A  c o m p o u n d   of   one  of  t h e   f o r m u l a  

o r  

w h e r e i n :  

R  i s  H   or  CH3;  
R'  is   h y d r o g e n ,   l o w e r - a l k y l ,   l o w e r - a l k o x y   or  h a l o ;  

R"  i s   h y d r o g e n   or   l o w e r - a l k y l ;  

n  =   0  or  1 ;  

Y  i s   an  a l k y l e n e   b r i d g e   of  1-2   c a r b o n s ;   a n d  

Z  i s   -C=C-  or  an  a l k y l e n e   b r i d g e   of  2-3  c a r b o n   a t o m s  

o p t i o n a l l y   s u b s t i t u t e d   by  one  or   two  a l k y l   g r o u p s   o f  

1-2  c a r b o n   a t o m s ;  

or  a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   a c i d - a d d i t i o n   s a l t   t h e r e o f .  

2.  A  c o m p o u n d   a c c o r d i n g   to   c l a i m   1,  of  F o r m u l a   I .  

3.  A  c o m p o u n d   a c c o r d i n g   to   c l a i m   2,  w h e r e i n   n  i s   1 ,  

Y  i s   CH2  a n d  Z   i s   - C H 2 C H 2 - .  
4.  2 - [ ( 3 , 4 - D i h y d r o - l - m e t h y l - 2 - n a p h t h a l e n y l ) m e t h y l ] -  

4 , 5 - d i h y d r o - 1 H - i m i d a z o l e ,   or  an  a c i d - a d d i t i o n   s a l t   t h e r e o f  

a c c o r d i n g   to  c l a i m   3 .  

5.  2 - [ ( 3 , 4 - D i h y d r o - 2 - n a p h t h a l e n y l ) m e t h y l ] - 4 , 5 - d i h y d r o -  

1 H - i m i d a z o l e ,   or   an  a c i d - a d d i t i o n   s a l t   t h e r e o f   a c c o r d i n g   to   c l a i m   3 .  



6.  4 , 5 - D i h y d r o - 2 - [ ( 1 - m e t h y l - 2 - n a p h t h a l e n y l ) m e t h y l ] - 1 H -  

i m i d a z o l e ,   or   an  a c i d - a d d i t i o n   s a l t   t h e r e o f ,   a c c o r d i n g   to   c l a i m   1 .  

7.  A  p r o c e s s   f o r   p r e p a r i n g   a  c o m p o u n d   a c c o r d i n g   to   c l a i m  

1,  w h i c h   c o m p r i s e s   r e a c t i n g   a  c o r r e s p o n d i n g   c o m p o u n d   of  t h e  

f o r m u l a :  

o r  

w h e r e   X  i s   -C=N,  - C ( = N H ) - o - a l k y l   or  - C O O - a l k y l ,   w i t h   a  c o m p o u n d  

of   t h e   f o r m u l a   H2N-Z-NHR"  w h e r e i n   Z  i s   an  a l k y l e n e   b r i d g e   o f  

2-3   c a r b o n   a t o m s   o p t i o n a l l y   s u b s t i t u t e d   by  one   or  two  a l k y l  

g r o u p s   of  1-2   c a r b o n   a t o m s   to  p r e p a r e   s a i d   c o m p o u n d   of  F o r m u l a  

I ,   I I   or   I I I   w h e r e   Z  i s   so  d e f i n e d ,   or   h e a t i n g   a  compound   o f  

F o r m u l a   IV,  V  or  VI  w h e r e   X  is   -C=N  w i t h   a  c o m p o u n d   of  t h e  

f o r m u l a   H R " N C H 2 C H ( O - l o w e r - a l k y l ) 2  t o   p r e p a r e   s a i d   compound   w h e r e  

Z  i s   - C H = C H - ,  

i f   d e s i r e d ,   c a t a l y t i c a l l y   h y d r o g e n a t i n g   a  c o m p o u n d   o f  

t h e   F o r m u l a   I  o b t a i n e d   to   p r e p a r e   a  c o r r e s p o n d i n g   compound   of   t h e  

F o r m u l a   I I  

a n d ,   i f   d e s i r e d ,   c o n v e r t i n g   a  c o m p o u n d   o b t a i n e d   in   i t s  

f r e e   b a s e   o b t a i n e d   i n t o   an  a c i d - a d d i t i o n   s a l t   t h e r e o f .  

8.  A  p h a r m a c e u t i c a l   c o m p o s i t i o n   w h i c h   c o m p r i s e s   a  c o m p o u n d  

a c c o r d i n g   to   a n y  o n e   of  c l a i m s   1 - 6 ,   t o g e t h e r   w i t h   one  or   m o r e  

p h a r m a c e u t i c a l l y   a c c e p t a b l e   e x c i p i e n t s .  

9.  A  c o m p o u n d   a c c o r d i n g   to  a n y  o n e   of   c l a i m s   1-6  or   4 , 5 -  



d i h y d r o - 2 - ( 2 - n a p h t h a l e n y l m e t h y l ) - l H - i m i d a z o l e   or  a  p h a r m a c e u -  

t i c a l l y   a c c e p t a b l e   a c i d - a d d i t i o n   s a l t   t h e r e o f   f o r   t r e a t i n g  

d e p r e s s e d   s t a t e s   in  warm  b l o o d e d   a n i m a l s .  
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